An interference asymmetry in the angular distribution of the Ly-a quenching radiation emitted by He ions in the metastable 2s&/2 state is measured to high precision to obtain the lifetime of the 2p, /, state. The derived lifetime of (0.997 17+0.00075) X 10 ' s is the most accurate available for a fundamental atomic system. A detailed discussion of systematic corrections is included. The result is in good agreement with theory, thereby confirming the theory of radiative transition probabilities to 0.075%%uo, and indicating that differences between theory and experiment for the alkali metals must be due to either inadequate wave functions or experimental errors. PACS number(s): 32.70.Fw
I. INTRODUCTION II. QUENCHING RADIATION THEORY
Over the past two decades we have carried out a series of measurements [1, 2] on interference effects in the electric-field-induced Ly-a quench radiation of hydrogenic ions in the rnetastable 2s, /2 state. High-precision measurements of fundamental quantities, in particular the 2s&/2-2p&/2 Lamb shift [3] and 2p lifetime [4, 5] , have been obtained from studies of the angular distribution of the emitted radiation. This paper reports an improvement in our earlier +0.26% measurement of the He+2p lifetime [5] to the +0.075% level of accuracy.
The method of measurement exploits an asyrnrnetry in the quench radiation from a beam of spin-polarized He+(2s) ions that is proportional to (k E)P (kXE), where 8 is the electricfield vector, P is the spinpolarization vector (lPl~1), and k is the observation direction. The resulting asymmetry is approximately proportional to the level-width I of the 2p&/2 state in He+. The improvement is made possible by using a much more reliable photon-detection technique and by a method of data collection and analysis which is selftesting for most systematic errors.
The experiment provides a significant test of radiation theory for hydrogenic ions where lifetimes can be calculated from first principles, but where there have been no previous experimental checks significantly better than +1 /o [6] , with the exception of an indirect measurement by Sokolov and co-workers [7] . Such tests are of current interest because high-precision (+0.15%) measurements of the lifetime in neutral Li and Na exist which differ from theory by more than five standard deviations [8] .
In Sec. II we review the angular distribution of the quench radiation, and in Sec. III we discuss in detail the asymmetry resulting from the finite level width. Sections IV and V describe the experimental method, followed by the results in Sec. VI, and discussion and conclusions in Sec. VII.
A. Ly-n intensity
The theory of electric-field quenching has been described in detail in Refs. [1] and [2] . Here we summarize only the results required for the interpretation of the present experiment. When the quench radiation is observed with photon-polarization-insensitive detectors, the emitted intensity depends on the relative orientation of the three vectors k, P, and E, where k is the photon wave vector (lkl =co/c). The 
The V&/2 and V3/2 coupling coefficients represent the amplitudes for the electric-field quenching of the 2s, / Figure 3 shows a cross section of the observation ce11 which has previously been described in detail [3] . A tions. After the prequencher, the beam is collimated to limit its angular divergence to within 0. 1' as it enters the observation region of Fig. 3 . The average values of r are listed in the last coluxnn of The parameters refer to the photon slit system of Fig. 4 . The correction factors are the reduced-mass correction, the nuclear-radiation correction, and the net relativistic correction arising from the transition-matrix element and transition frequency. The nuclear-radiation term takes into account that the nucleus as well as the electron is oscillating in the center-of-mass frame [12, 13] . Not includ-
The numerical value in Table VIII [3] .
